Study Selection
The search was constrained to peer-reviewed journals dating from 1991 because this was the earliest common start date across all of the databases. Due to limited resources, only articles written in English were examined. Included in the systematic review were studies that described measurable outcomes (e.g., reduced anxiety) in response to interventions (e.g., music, interior design, and aromatherapy) specifically intended to improve the waiting experience of patients in health care settings. The following topics were excluded from this review: (a) reducing wait times and management of waiting lists, (b) waiting in non-health care settings, (c) design of health care facilities with nonspecific strategies pertaining to waiting spaces, (d) strategies to reduce pain or anxiety during the course of medical procedures (note: in this study, anesthesia induction is considered a medical procedure), and (e) interventions such as massage, acupuncture, or hypnosis that require dedicated staff and/or private waiting environments to administer. Guided therapeutic play was also excluded from this review because excellent resources have synthesized data in this area. 14, 15 Studies focused solely on the impact of familial presence were also excluded as they have been reviewed by Yip et al. 16 Finally, this review was restricted to patient outcomes only and did not examine the experiences of accompanying family members or staff. Eligibility assessment was independently performed in a blinded standardized manner by 2 independent reviewers (agreement rate = 96.7%). Disagreements were discussed between reviewers and consensus reached. When necessary, an additional assessment was obtained (agreement rate >99%).
Data Extraction
Each article was examined by 2 reviewers (TJK, RL). Data extracted from each study were as follows: (1) study design and objectives, (2) characteristics of the study participants and inclusion and exclusion criteria, (3) methods of evaluation used, and (4) study outcomes and conclusions. The main outcomes of interest were anxiety and stress. However, other outcomes of interest identified by Ulrich et al., 17 such as clinical indicators (e.g., arterial blood pressure), and individual ratings of satisfaction and perceived anxiety were also extracted ( Table 1 ). The quality of the articles was assessed using the Physiotherapy Evidence Database (PEDro) evaluation scale. 18, 19 This well-established checklist is used to quantitatively describe the quality of study designs, particularly with respect to allocation, blinding, and drop-out rates, and was selected for its general applicability and ease of completion. These guidelines are particularly relevant when evaluating a mixture of randomized controlled trials (RCTs) and clinical controlled trials as identified in this review. 16 Each article was scored by 2 independent reviewers (Interater reliability = 0.86). An additional reviewer was consulted to resolve divergent scores (<2% of cases). The PEDro ratings provide an indicator of the quality of studies and strength of evidence in this area and were used to identify gaps for future research. Of note, only studies with a score of 6 or higher were included in the review, in accordance with generally accepted practice. 20 
Data Analysis
When possible, differences in quantitative measures of anxiety between control and intervention groups were statistically described in aggregate via weighted averages, with respect to inverse variance, as recommended in the Cochrane Handbook for meta-analysis. 21 Only results of RCTs and observational studies reporting anxiety measures (with variances recorded) for baseline and waiting conditions for both a control and an intervention group are included in statistical analyses. Studies that could not be analyzed statistically, but did meet the minimum standard of quality as assessed by the PEDro scale, were included in the interest of breadth and to identify potentially promising strategies in need of more rigorous research. Where study interventions and methods precluded statistical analyses, a narrative synthesis of data is provided through tabulation and, where appropriate, vote counting (i.e., wherein the number of studies reporting positive, neutral, and negative results are compared). 21 Of note, adult and pediatric studies were analyzed and reported separately. 
Results
PEDro Score (max score = 10)
Fox and Newton 30 Investigation of whether the viewing positive images of dentistry before dental treatment reduces preprocedural anxiety. Randomized controlled trial.
38 children aged 5 to 17 years of age before dental treatment Venham Picture Scale Viewing positive imagery of dentistry before dental treatment reduces shortterm anticipatory anxiety in children.
a
Golden, Pagala et al. 32 Investigation of whether the provision of a small toy can alleviate anxiety before administration of an oral sedative. Prospective, randomized controlled trial. were observed approximately 8% more frequently when media distractions were provided than in the control condition. An increase in solitary behavior (11%) and decrease in positive interaction (12%) was noted in the dental clinic but not in the cardiac clinic when a media distraction was provided.
7.5
Weber 31 Randomized control trial evaluating preoperative anxiety of children who participated in play in a recreation room while waiting for surgeries compared to those who did not. The recreation room housed toys, books, comic books, drawing materials, DVDs, and a television. 
Results
PEDro Score (max score = 10) Figure 1 documents the article selection process. The search of ISI Web of Knowledge, PubMed, PsycINFO, EMBASE, CINAHL, and Medline provided 8690 citations. After adjusting for duplicates, 4094 remained. Of these, 3687 studies were discarded because these articles did not meet the inclusion criteria. As many as 407 abstracts were reviewed, and a further 289 did not meet eligibility criteria as detailed in Figure 1 . After full text review of 118 citations, 46 studies reporting on novel waiting-room designs, interventions, and/or installations intended to improve waiting experience in health care settings were included in the systematic review. Four of these studies [22] [23] [24] [25] [26] were excluded because their PEDro score was below the quality threshold of 6. Therefore, the final sample of articles that met the inclusion criteria was 41 (summarized in Tables 1  to 4 ). The average PEDro score for all articles was 8.46 ± 1.41 (out of a possible 10). The average PEDro score for RCTs was 8.95 ± 1.1 (n = 31) and 7.08 ± 1.27 for other study designs (n = 10).
Strategies to Relieve Waiting Anxiety in Pediatric Populations
Eight studies were identified that focused on pediatric populations as summarized in Table 1 . These studies used a variety of assessment measures to identify anxiety, including heart rate, 27 behavior mapping, 28 visual analog scales, 29 the Venham Picture Scale, 30 and most commonly the 
ANESTHESiA & ANAlgESiA
Waiting Anxiety in Health Care Settings Lee et al. 36 Investigates the effect of music on preoperative anxiety in Hong Kong. Nonrandom, pre-and post-test quasi experimental design.
113 Chinese day patients in a local communitybased hospital.
STAI
Blood pressure, pulse, and respiration rate decreased for both control and intervention groups, with no significant difference between groups. However, only the music group experienced a significant decrease in anxiety.
7.5
Physiological measures (blood pressure, pulse, respiration)
Ventura et al. 56 Randomized controlled study evaluating the effect of listening to music on the cortisol and anxiety levels in pregnant women awaiting amniocentesis. Participants listened to music for 30 min projected on speakers. Participants self-selected volume of music and had a choice of 4 genres.
154 pregnant women awaiting amniocentesis randomly assigned to (1) listening to music, (2) reading magazines, and
(3) sitting in the waiting room with a relative/ friend.
Portuguese STAI
The music group showed larger decreases in state anxiety (−7.6 ± 8.3) following the waiting period than the magazine (−5.5 ± 6.4) and friend/relative (−4.5 ± 5.7) groups. These differences did not reach a level of statistical significance. Cortisol levels were also lower in the music group.
Cortisol measurement appeared to be sensitive to time of day.
6
Blood samples for cortisol Lee et al. 57 Examining the effects of broadcast versus headphone music playing on preoperative anxiety. Random assignment to headphone, broadcast, and control conditions. Randomized control clinical study. 
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Waiting Anxiety in Health Care Settings Modified Yale Preoperative Anxiety Scale (mYPAS). 26, 29, 31, 32 The mYPAS observes activity, vocalizations, emotion expressivity, state of arousal, and use of parents, to ascertain children's anxiety state 33 and ranges from 22 to 100, with higher scores denoting higher anxiety. Of note, a decrease of 15 points on the mYPAS is considered to be clinically significant. 33 Play opportunities, including provision of small toys, [29, 32] access to a playroom, 26, 31 and distribution of coloring books 34 were most studied and facilitated statistically significant preprocedural anxiety relief in 4 of 5 studies. 26, 29, 31, 32 While this suggests that further research is warranted in this area, the heterogeneity of play opportunities studied precluded aggregate statistical analyses. In addition to play opportunities, 4 studies were identified that investigated the provision of distractions, specifically the following: observing photographs with positive imagery of the health care experience 30 or digital art, 28 watching cartoons, 29 and listening to music. 27 Cartoon watching was associated with significantly lower anxiety scores on the mYPAS. 29 Standard measures for anxiety measurement were not used in the studies of music listening and digital art. Only 2 studies demonstrated a clinically significant decrease of >15 points or more on the mYPAS achieved through cartoon viewing 29 and access to a playroom. 31 Of note, the clinical significance of results presented by Hosseinpour and Memarzadeh could not be determined because percentage change in mYPAS scores was provided as opposed to absolute values before and after the intervention. 35 
Strategies to Relieve Waiting Anxiety in Adult Populations
A total of 33 studies have been conducted on strategies to decrease waiting anxiety in adult populations, with 25 focusing on music ( Table 2 ) and 6 on aromatherapy (Table 3) . Two studies evaluated the impact of waiting-room interior design on preprocedural anxiety ( Table 4 ). The most prevalent assessment measure used in these studies is the State Trait Anxiety Scale (STAI), which is a self-report measure used in clinical practice and research to capture apprehension, tension, nervousness, and worry. 36, 37 The raw scores on the STAI are typically converted to normalized T-scores (mean = 50, SD = 10) using tables provided in the manual 35 and based on population norms. Normalized scores on the STAI range from 20 to 80, with higher scores indicating greater anxiety. Previous studies have considered a change as low as 2.5 points on the state portion of the STAI to be clinically significant 38 while others have indicated a 5-point difference is needed for clinical significance. 39 Other measures used to rate anxiety or satisfaction outcomes included the Stress Arousal Checklist, the Perceived Environmental Quality Index (PEQI), the Long-Form Patient Satisfaction Questionnaire (PSQ-III), and various custom questionnaires.
Music
Music listening was found to significantly reduce selfreported anxiety, physiological indicators of anxiety, and/or sedation requirements in 23 of 25 studies. Nineteen studies used the STAI, and 14 of these reported mean values and standard deviations (SDs) for the control and intervention groups, as required to calculate the weighted Szeto 49 Comparison of a intervention group (self-selected music for 20 minutes via earphones) to a control/ standard care group. Quasiexperimental design.
inpatients awaiting elective surgery in a acute hospital in Hong Kong
Chinese STAI A significant decrease in the C-STAI and systolic blood pressure was observed in the music group following the waiting period. STAI Inhalation aromatherapy was effective in significantly reducing preoperative anxiety levels. State anxiety was 11.0 ± 2.2 points lower in the aromatherapy group than in the placebo group following the waiting period.
a
Hoya et al. 39 Comparison of a standard care versus an optimal soothing environment (OSE) created through lavender aromatherapy supplemented with a DVD providing soothing sounds and images of nature. Randomized control trial. 50 adult patients undergoing gastroscopy at an acute care hospital in Japan Self-reported anxiety using the Face Scale In the control group, self-assessed anxiety level just before gastroscopy was significantly higher than that on arrival but returned to baseline after the procedure. In the OSE group, there was no significant change in anxiety from baseline to just before gastroscopy. Similarly, systolic blood pressure was not increased before starting gastroscopy in the OSE group but was significantly higher in the control group.
Blood pressure Kritsidima et al. 80 Comparison of dental patients exposed to lavender scent in the waiting room to those who were not. Cluster randomized control trial.
adult dental patients equally distributed between lavender and control groups
Brief State Trait Anxiety Inventory-6 (STAI-6) Lavender scent reduces current state anxiety in dental patients. Anxiety about future dental visits did not change. 41 All studies provided participants with a choice of music with the exception of DeMarco et al. 42 and Hamel. 43 Most studies asked participants to choose from a range of genres with music preselected within each genre to enhance relaxation. The environment where the intervention took place varied greatly (e.g., waiting or reception area, 25, 38, 44 patient room, 43 presurgical holding area, 11, [45] [46] [47] [48] [49] surgical theater) 40, 41 between studies and was not always well-described. The conditions associated with standard care in the control groups were also heterogeneous and/ or undocumented with respect to the presence of friends/ family and access to other forms of distraction (e.g., televisions, magazines). On average, participants in these studies waited and listened to music for 20 ± 5.2 minutes. A total of 1129 patients participated in these 14 studies. 11, 36, [40] [41] [42] [43] [44] [45] [46] [47] [48] [50] [51] [52] State anxiety after the waiting period was on average 5.1 ± 0.53 points lower on the STAI for patients exposed to music compared to those in the control groups, which is considered a clinically significant improvement. The effect of music on physiological indicators of anxiety was less consistent among studies; 12 studies noted a physiological impact of music listening indicative of a reduction in anxiety, 36, 40, [43] [44] [45] 47, 49, 50, [53] [54] [55] [56] while 6 studies observed no significant effect. 11, 41, 42, 52, 57, 58 Two studies investigated changes in sedation requirements associated with a music intervention. 51, 53 Music was observed to decrease the need for midazolam in 1 large study by Bringman et al., 51 wheras Ganidagli et al. 53 found that exposure to music before surgery increased the sedative requirements.
Aromatherapy
Six studies investigated the impact of aromatherapy on adult patient waiting anxiety, 5 of which were RCTs. The most commonly studied scents were lavender and citrus. Three of the 6 studies noted a significant reduction in anxiety in response to aromatherapy. Three studies used the STAI for anxiety assessment, 2 of which reported means and SDs for the control and intervention groups. 59, 60 In a study involving 72 participants, Fayazi et al. 59 noted a clinically and statistically significant decrease in state anxiety of 11 ± 2.2 points in the aromatherapy group relative to a placebo. In a study with 219 participants, Toet et al., 60 conversely, did not observe a significant difference among the aromatherapy (40 ± 11 points), placebo (40 ± 12 points), and control groups (38 ± 10 points) on the STAI. Placebos were used in 4 of 6 studies. Two of the 6 studies took place in dental settings. Of note, 1 additional study 39 observed the positive effects of combining aromatherapy with soothing sounds and nature imagery (details provided in Table 3 ).
Environment and Design Features
Two heterogeneous studies introduced changes to the clinic waiting environment to enhance relaxation. Strategies included the introduction of natural elements 61 and nouveau interior design. 62 Both these studies noted a small, but statistically significant, decrease in waiting anxiety. Exposure to plants (real or images of) resulted in anxiety 59 A nouveau design was associated with a decrease in anxiety from 4.34 (initial measurement) to 3.68 points (after 7 minutes of waiting) as measured on the 12-point stress scale of the Stress Arousal Checklist. 60 Conversely, the control condition (traditional design) was associated with an increase in anxiety between time points. This interaction (i.e., waiting area x time) was statistically significant. In both cases, the clinical significance of the observed decrease could not be assessed.
DISCUSSION Key Findings
From this systematic review of 41 studies investigating interventions to reduce preprocedural waiting anxiety in health care settings, it is evident that music is the only intervention with a strong evidence base to support its use for anxiety relief in adults. A weighted average decrease in state anxiety of 5.1 ± 0.53 points on the STAI was observed based on 1129 participants, which corresponds well with a previous meta-analysis conducted by Bradt et al., 63 which noted an average change in STAI scores of −5.72 [CI, −7.27 to −4.17] based on 896 participants exposed to music interventions. A decrease of 5 points on the STAI is considered clinically significant. 38, 63 Almost all studies provided a degree of choice in the selection of music and provided headphones or earphones for listening. Only 1 study has researched the impact of music on children in health care waiting settings 27 but provided no outcome scores other than physiological data. The latter is therefore an important area for future work, as is the effectiveness of physiological measures as indicators of anxiety.
Other strategies proposed to relieve waiting anxiety in health care settings included provision of play opportunities and media distractions (for children) as well as aromatherapy and interior design (for adults). Additional research in each of these areas is required before the efficacy of these strategies can be confirmed or refuted. Interestingly, while televisions are perhaps the most common tool used in health care waiting settings, very little research has been done with regards to their efficacy and/or what programming is optimal in either adult or child populations.
Directions for Future Research
The results of this review indicate a number of interesting directions for future research:
Self-Management
In pediatric populations, the provision of play opportunities is the most common strategy studied for anxiety reduction. Growing concerns related to infection control and the cleansing of contact surfaces may deter the practical use of shared toys and playrooms. 64 As such, the focus of future research may be better directed toward the study of personal as opposed to communal toys or the development of play opportunities that do not require contact surfaces. 65 The same concerns may also apply to adults, particularly with respect to the use of shared headphones for music listening, for instance. Given the widespread availability of handheld media devices (e.g., cell phones, music players), 1 strategy might be to encourage patients to use these devices to self-manage waiting anxiety. Studies evaluating the efficacy of this approach, relative to adherence, effectiveness, and in comparison to resources provided by health care services, would lend additional insights into how the positive effects of music and distraction can be realized in a safe, cost-effective, and widespread manner.
Passive Versus Active Distraction
Most interventions noted in this review engaged the patient passively (i.e., the patient was exposed to music, scents, altered interior design, television media) without the ability to control or interact with the environment. A few interventions (i.e., provision of toys, self-selected music) provided patients with an element of choice for self-directed distraction. Given the substantial body of literature linking anxiety with a lack of or loss in control, [66] [67] [68] one might hypothesize that interventions that provide patients with a greater sense of control over their environment and activities may lead to reduced anxiety. Research comparing active and passive distractions has been conducted regarding procedural pain and distress in pediatric populations, yielding mixed findings. [69] [70] [71] [72] [73] One critical difference between anxiety management in preprocedural and procedural contexts is that the child may experience significant pain or discomfort in the latter that may limit their participation in active distractions. 74 As such, comparing active and passive distractions for preprocedural anxiety management is another interesting avenue for future research.
Impact on Health Outcomes
With the exception of 3 studies that investigated changes in sedative intake, 32, 51, 53 most studies did not observe the impact of waiting-room interventions on measurable health outcomes. While reducing preprocedural anxiety may positively impact health outcomes by increasing patient compliance, satisfaction, psychological readiness, and physiological state, 47, 50, 68, 75 the direct impact can be difficult to quantify. Optimal strategies for preprocedural anxiety management and their impact on health outcomes may also differ greatly depending on the procedure. For surgeries, interventions that target patient anxiety when entering the operating room and/or during the induction of anesthesia may be most beneficial given the high levels of anxiety experienced at these junctures. For other procedures (e.g., radiotherapy), studies have identified the waiting room as the point at which patients feel the greatest level of anxiety. 26 Given economic pressures and the need to optimally distribute health care resources, more evidence is needed to support the value of different strategies for preprocedural anxiety management and to direct funding into the most cost-effective initiatives for greatest health benefits.
Study Design
A few notes on study design are warranted to guide future research initiatives aimed at strengthening the evidence base in this area. Increased use of standardized measures, particularly the STAI (in adult populations) and the STAIchild and/or mYPAS (in pediatric populations), will enable further quantitative comparisons and meta-analyses.
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Waiting Anxiety in Health Care Settings However, the value of assessing physiological measurements (e.g., heart rate, blood pressure) as indicators of anxiety is questionable. Literature suggests that the interpretation of anxiety from physiological factors is highly complex and may require simultaneous recording of multiple measures (e.g., heart rate, electrodermal activity) for accurate detection. 76 Further research is needed regarding the effectiveness and robustness of other proposed physiological measures of anxiety (e.g., salivary or plasma cortisol). Last, a greater focus on pediatric populations would help to fill substantial gaps in the literature.
Merits and Limitations
In this systematic overview, we present the current state of knowledge and identify a number of opportunities for future research in this area. Limitations of this study relate largely to the variability in study design observed in the literature, particularly with respect to the measures and protocols used to assess anxiety, which make comparisons among studies difficult. To account for risk of bias, we excluded studies that were rated below 6 as low quality, as recommended by the developers of the PEDro scale. 77 The validity of studies in this area is most at risk due to the lack and difficulty of blinding participants and researchers. In addition, descriptive details were not consistently provided regarding the waiting-room environment associated with standard care (i.e., television and magazines may have been available to control group participants in some cases). With the exception of music for adult patients, the current evidence base does not allow for strong conclusions to be drawn regarding the efficacy of different interventions aimed at decreasing waiting anxiety.
CONCLUSIONS
With a reasonably robust evidence base, music is a wellestablished means of decreasing anxiety in adult patients awaiting medical interventions. The efficacy of alternate strategies, such as provision of play opportunities (for children), aromatherapy, design elements, and television, requires further research. The evidence base in this area of study could also be strengthened by future investigations that consider tangible health outcomes (e.g., reduction in sedative requirements in addition to postoperative behavioral outcomes such as depression) resulting from interventions to address preprocedural anxiety. The role of self-management and active engagement for positive distraction is also a potentially useful avenue to explore. E APPENDIX: SEARCH STRATEGY: MEDLINE (OVID) 
